Construction industry regarded as one of the key aspects of achieving the goals of sustainable development in communities. In this regard, the choice of building materials is one of the key challenges in order to improve project performance with respect to sustainable development indicators and the use of sustainable materials, is an effective step towards achieving sustainable construction. This research uses information and evidence, interview and questionnaire prepared (by five points Likert scale method). Also, it has provided expert opinions related indicators widely used in a construction materials, manufacturing process and defining the impact of the production of these materials on sustainable development deals. Validity and reliability of the questionnaires were also performed (with Cronbach's alpha method). As a result of this research, Cement was identified as the most unsustainable material, after that Steel and then Brick and Glass were located with a wide margin. So Light concrete block, Gypsum, Stone, Lime, and Concrete were identified as the most sustainable materials according to existing indicators respectively. The consequences of this study can help the project executors in order to promote the use of sustainable building materials in construction and also industries will be aware of the impact of the sustainability indicators on their products.
Introduction
Population growth and technological progress, problems such as the progressive destruction of resources, lack of water, followed by global warming is created. So that this becomes a problem of global concern, and that is why sustainable development is now known as the greatest challenge of the 21st century. In this regard, the World Commission on Environment and Development, entitled "Our Common Future" on sustainable development in 1987, a report prepared for all nations that sign of growing concern to protect the environment and resources for future generations. In addition, the United Nations Conference on Environment and Development in 1972, Agenda 21 and the Rio Conference in 1992, indicating the importance of sustainable development in today's society.
In addition, in recent decades, more than ever, the construction industry associated with improving the social, economic and environmental aspects. According to the CIB in 1998, 54% of the energy consumed in America directly and indirectly related to the construction industry in Europe the figure is 40% of total energy consumption. The MOC-1999 report also stated that about 25 percent of China's energy consumption in the process of building and construction. The environmental effects of Construction industry is really high so that it is allocated about 40% of raw material's extraction, 70% of power consumption and 12% of drinkable water in industrial countries. Also, three billion tons of raw materials for production of building materials are being used annually throughout the world. In addition, the industry is responsible for a third of global CO 2 emissions, according to the Kyoto Protocol, Europe is committed to reducing greenhouse gas emissions by 8% compared to its level in 1990. Furthermore, the construction industry includes 40 to 50 percent of the entire global economy and with a share of 5.7 percent as the largest employment sector in Europe. In addition, 11% of the share of construction in GDP is the role of industry in economic terms. In addition to the process of global population growth from 5.6 billion in 2005 to around 9 billion in 2035. Therefore, the importance of sustainable development in construction projects seems to be essential. And society requires a new project in order to fulfill the economic, social and environmental. Given that building has a significant role in increasing environmental impacts, particularly in carbon emissions rate, the process of "green building" presents to reduce these effects and improve the appearance, but the question that arises is "what the criteria of green building or sustainable is? " This question has been a constant challenge to the scientific community who has made several comments. Although new technologies are constantly created to complement current practices in developing green buildings, the common goal of all the methods of reducing the overall environmental impact in the following areas: Energy efficiency and renewable energy, Water Efficiency, Building Materials, Construction waste reduction, Reduce toxins, indoor air quality, smart growth and sustainable development and Eco-friendly materials. In fact, to move toward green building in order to protect non-renewable natural resources, protecting the environment, saving energy and reducing costs, the first step is modifying ordinary building materials to sustainable one. Sustainable building materials should be appropriate for local use also reduce carbon emissions and conserve natural resources, reduce production costs and prepare a suitable occasion for employment.
Chen and Chambers in 1999 convinced that sustainable construction in China spends its early stages, due to the economic slowdown in China's economic development was useful for the growth and overcoming poverty. They examined the measures taken in China engaged in the field of sustainable and the policies in the field of sustainable construction in China has been adopted, the lack of systematic implementation of the policies cited and expressed serious concern about the environmental problems in China's projects. They introduced a lack of awareness as one of these issues and believed sustainable development as a major step forward in improving the environment for economic growth.
Li-yin Shen et al, had a study in 2010 on the construction projects in China, infrastructure projects are considered a good way to achieve sustainable development and to seek a balance between economic performance, social, environmental construction projects considered important. Feasibility study for a new approach was introduced to the principles of sustainable development. During their research the feasibility studies in China, the economic performance of greater concern to projects and less attention to the environmental performance of the barriers to sustainable construction.
Yasantha and Sandara, did a research on the sustainability of construction materials and they investigated different construction materials' life-cycle and present a final score of each aspect of sustainability indicators in environment, economy, and society for materials. Indicators examined in this study were about the reduction of the greenhouse effect, acid rain, cost and usability were quick to emphasize. Eventually, after the analysis of materials used in different parts of the building, wood as superior materials was selected for sustainability based on their research.
Despite lots of research has been done about identifying and evaluation of sustainability indicators, these results are mostly based on rating systems, but the problem is that these systems cannot be used for all buildings since regional conditions and construction technologies are different so materials which are used in these areas are completely different. Obviously, the evaluation and selection of materials has a particular importance and using sustainable materials is one of the ways to achieve sustainable construction. Namely, by taking all three dimensions of sustainability and focusing on environmental issues.
Considering that manufacturing process is highly important and the most destructive Due to none of the previous studies assess the sustainability of the building materials according to indicators related to the manufacturing process, this study used previous studies and expert opinions based on five-point Likert scale method and data analysis, while providing indicators related to the production process widely used in construction materials, pays this aspect: whether the production of these materials according to the sustainable development indicators appropriate.
Material and Methods
This study examines the construction materials on the basis of sustainable development indicators so calibration is used with quantitative data, documentaries. Based on the derived data, an industry questionnaire survey was designed to investigate the perspective of construction professionals on the importance of the indicators. Thirty two experts comprising of Civil Engineers ,Industrial Engineers ,Environment Engineers and Architect Engineer that influence material selection were thus asked to rate the level of importance of the indicators based on a scale of 1-5 which is known as Likert Scale, where 1 is 'least important', 2 'fairly important', 3 'important', 4 'very important', and 5 'extremely important'. The adequacy of information depends on the reliability of the data collected from the questionnaire, Reliability is concerned with the consistency of our measurement. Cronbach's alpha coefficient which has been widely used for reliability testing, was employed in this study to ensure the reliability of the survey (Eq.1). Also In order to achieve the adequacy before survey designing, the indicators related to sustainability in building materials production were obtained by 4 experts: A Construction management professor, An Environment engineering professor and two PhD students who had studied on this subject. So the ability to understand and validity of the questionnaires was acceptable.
Where K: Number of questions (indicators), Si2: Variance of responses to each indicator, σ : Variance of sum of each respondent answers for all indicators, The level of results reliability for different Cronbach's alpha ranges is shown in Table 1 according to Liyin shen (2011) , in common an alpha coefficient higher than 0.7 is reliable. 
In the first step, materials based on sustainability indicators related to several articles that have been published in recent years through meetings identify and brainstorming seminars and techniques were provided a list of 100 indicators. Then for choosing the most important indicators of sustainability with a focus on the production of building materials and indicators which have available quantitative, 25 indicators of the first step were chosen to assess the experts.
Relative index analysis was selected in this study to rank the indicators according to their relative importance. The Eq.2 is used to determine the relative index (RI):
Where RI (Relative index) is used for ranking indicators (degree of importance). W is the weighting as assigned by each respondent on a scale of one to five with one implying the least and five the highest. A is the highest weight (i.e. 5 in our case) and N is the total number of the sample. Five important levels are transformed from Relative Index values:
, and Low (L) (0≤R<0.2).
In step three, after reviewing the materials widely used in construction, another questionnaire was designed on the impact of each indicator in the production of materials and the experts were answered it and the results were analyzed, also based on the quantitative data from final indicators in step two and analysis, the final score of each material based on sustainable development was achieved. For gaining data and information for final indicators, documentaries and library references were used also in this research, static analysis was performed by Microsoft Excel 2010.
In this step firstly, all results gained from references and quantitative data for materials, after Unit Conversion, were gathered into a matrix. The maximum value of each index was considered to be 1 and other values were get rated based on it, so coefficient matrix for materials was created. Also weight scored matrix for materials was created with Conversion of obtained rates from experts answers to weight percentage. Having these two tables, the final scores of materials were obtained from the total weight coefficients of each of the first matrix cells in the same cell in the second table. So, to determine at what level the score obtained in terms of sustainability, requires an average score and the score sustainability threshold which they obtained from the sum of averages of each column in the weight matrix. The material which is above the average is not ideal based on sustainability and the ones sustainability threshold is unsustainable.
Results and Discussion

Summary of Respondents Demographic Data
In this research 32 experts have participated from different majors based on the subject of the study. Some of the jsd.ccsenet.org
Journal of Sustainable Development Vol. 10, No. 4; 2017 respondents had answered both questionnaires. The first questionnaire was sent to 56 respondents. Twenty two questionnaires were sent back after filling. So the feedback coefficient of this questionnaire was 40 percent as a result and was acceptable. Then the experts who had responded to the first questionnaire were asked to answer the second questionnaire. Also 11 other experts who were related to material production in Iran were chosen to fill the second questionnaire. Finally 19 of 32 questionnaires were responded and were sent back and feedback coefficient of the second questionnaire was 60 percent and acceptable. Table 2 shows Summary of respondent's demographic data. 
Identifying Sustainability Indicators
In this step, the most effective and the most important indicators in materials production were defined after analyzing the first questionnaire and they were check for their degree of importance based on( formula 1 and table 1). Finally 9 indicators were chosen from the list of 25 indicators and they were used to the end of the research. Table 3 shows the result of ranking these indicators. The average of responders was 3.29 from 5 so as it is clear the nine defined indicators (e.g. Production Cost, Raw Material Consumption, Fuel Consumption, Electricity Consumption, Green House Effect, Water Consumption, Employment, Production Rate and Non-Green House Effect) have values more than average also their relative index(RI) are High or Medium to High (M-H). Considering that Cronbach's alpha coefficient of the questionnaire was 0.766, so questionnaire is reliable and acceptable. As table 2, The indicators "Fuel consumption " and "electricity consumption" were almost equal, in the next questionnaire these two index were complete together and called : " energy consumption''.
Effect of Obtained Indicators in Construction Materials Production
In this step, mentioning the finalized indicators from the previous step, the common and useful building materials in construction based on documentaries and available articles which were mentioned before. Also, considering that which one is more challenging for sustainable development they were chosen. After extraction quantitative data from them, their units were converted to compare much more comfortable. An important tip is that in some materials there were more than one data so the data which was from a more reliable reference was chosen and in some indicators which there was no exact data, it obtained from some math calculations like interpolating for the assimilating data. Table 4 shows quantitative data gained from references. As it has been seen in Table 4 , steel industry dedicated the first place in CO 2 emission and in this context makes a lot of harm effects on the environment. After that Cement production emitted a large amount of CO 2 and the rest of the industry are located by a wide margin. Considering the different manufacturing process, in this research fuel and power consumption factors are obtained from "Energy balance sheet" of Iran that for great comparing, all the units came to a same one. As this table displays, the fuel consumption in the flat glass manufacturers accounted for first place, after that lime, brick, cement and another materials by a wide margin. It should be noted that in the data related to energy (power and fuel), Energy balance sheet and relevant standards had been a priority. Considering that manufacturing process are different and we are not completely acknowledged about the kind of process when we are using the materials, so the average of total available processes was considered. The water consumption in steel industries are absolutely high and it is because of its production process that need High-pressure water pumps in a large amount. This value which is set in table 5 is related to consumption in Isfahan Steel company in Iran which it is mostly optimum. However, unfortunately in some other companies this value is 18 to 22 m 3 per ton. The raw materials' consumption vales are the sources of raw materials that are naturally derived and extracted. In this part, Steel has the first place of raw material consumption, after that glass, cement and other materials are placed.
Non-greenhouse gases and especially SO 2 , NOx which are the main factors of producing acid rains are so harmful for the environment, too. Which Cement is the most producer of SO 2 and Lime is the most responsible material for producing NOx. The direct employment was considered so that it depends on production part. The annually Cement production has the most employment rate comparing other materials. After that, Steel took place. By the way, Concrete and Brick have mostly the same values. The production cost of cement is much priceless than steel and concrete and it is the reason of why the production rate of this material is more than others. The most production cost rate per ton is related to Concrete and Steel is in second place and after that light concrete block and glass and other materials. Considering that environmental indicators in cement are much higher than other materials, producing of this material causes harmful effects on the environment. As the values show, the annual production rate of this materials is more than others and just about 17 tons of Cement production in Iran are exported each year. However, 60 ton of produced cement are being used annually in a construction project in Country, which this is worrying in terms of public health.
Scoring Criteria for Production of Each Building Material
The results were adjusted in a matrix. The Cronbach's alpha coefficient of the questionnaire was 0.848 so the results are valid and acceptable. The general significance of respondents to each of the materials according to all indicators in Table 5 displays the mean and standard deviation units. As specified, cement and then steel have the greatest significance, in other words, the most challenging materials with regard to sustainable development. 
Obtaining Final Materials Grade Based on Sustainable Development Indicators
In preparing the questionnaire 2 consumption index of fuel and power were merged to energy consumption index. Also effect of non-greenhouse was divided to two gasses: NOx and SO 2 . So results were obtained in a matrix based on step three of the research process as we talk about before. Table 6 shows these results and other results placed in a weight rated matrix as it is shown in Table 7 . Having the consequences of these two tables and reviewing step three of research process the final score of each material was obtained. Table 8 displays the final results of these research. 
Conclusion
In this study, in one hand sustainability of building materials were obtained. So Cement and Steel were identified as the most unsustainable materials and then and then by large margins brick and glass were took place and Light concrete block, Gypsum, Stone, Lime and Concrete were identified as sustainable (Green) building materials respectively. On the other hand, nine indicators were obtained as the most important factors based on expert's opinions (Inclusive Production Cost, Raw materials consumption, Fuel consumption, Power Consumption, Green House gasses effect, Water consumption, Employment, Production rate and Non-Green House gasses effect). The obtained values and data were related to materials production in Iran and the results could be different in other countries based on their technologies and productions.
Generally, employment as a social indicator has a great importance in the communities, especially in developing countries. About Economy, if there is no environmental problems and pollution from factories, the large amount of production will be helpful and contribute to economic growth and can also be an effective step forward in the field of exports. Considering that Cement was identified as an unsustainable material it cause harmful effects on the environment. However, it is not possible to stop all the cement production in factories so that it is the main ingredient in some other productions like concrete and block industry. The main problem is about production process which is widely used without any changes in decades. So changing the production process like adding Pozzolan, Stone powder, Slag and other alternatives to clinker, can improve the sustainability of this product, based on previous researches.
Furthermore, about steel production, some changes about reforming pattern of Water consumption will be helpful as other researchers investigated before. In addition, considering that light concrete block as a new construction technology, was defined as the most sustainable material in this research with a score less than 1, it is admissible for producing based on "Peng" research in 2014. So the culture of using these kinds of materials should be encouraged in society.
